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Remarks 

Thoroiiyli cxaiiiinu L ion by Lho Examiner 11? noLcd and 
apprecidlcd. 

The lisLinq c;t" l.hc:: <:Lai.rru^ now :^orvt?s tio cariccel claims 1-21 
y iiicc 3 1 ill 1 i :--?ted tn:^ pendi nq i n the Appl i.cation . 

Claim Rejections under 35 USC 103 

1- Claim:^ 22-26, ?.n , 29, and to 42 riband rojcocte^d under 3b 
USC 103(a) as boinq inipa tienlr.ablo ever Parl-^or cL al. {US 

E*arkc.ir ct al. d i sclcji-so a iriGthed for makiny a iicitiicoriducLor 
dftvicft where a buffer layer is formed between a substrate and a 
high'K dielectric layer (^;ee AbstTcJOt) , 'I'he bnff^r layer is 
tdutjlil lu be J.ormed ior L fie purpo.'^e of avoiding shorting through 
a thin gate dielectric (col I, lines 3r^-36) . !n addition Parker 
el. al. teach rooxidizinq (e.g., eel 3, linc^J 11 15) the high-K 
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Liiciecl: iv.i c; Lsyf^r following formation of the high-K dielectric on 
the buffer layer to improve an interface bfitween the h1gh~K 
di e.l.ocl. Lie iHid Liie qate c:tiot:;trode (col 1, linos ".^8-40; col 7., 
lines .?.l-'iJO)» A qate elt=^cl.rode is formed on the hiqh-K 
cLioiccLric foliowiiu.] the reoxi ciat ion proc:esi*3 (col 3, line.s 66- 
67). Ill aiiot'.her embod.inieivl: the high-K dielectric Iciyer irs 
r-ormcd directly on the substrate and the buffer layer formed 
between the high-K dielectric and the substrate (col 4, Uriels 
16-?. I.) during reoxidation oi Llio hiyh-K diciccLric layer (col 4, 
liiie:-3 i-^tl-^ft) . Prjrker et al. di^iclofte that the buffer layer is 
tormod of si.licon dioxide or silicon oxynitride ( (co] 2^ lines 

Thus, Parker; oL a.l . diM;cloi?o ciii entirely different 
structure th,^n App ri.c-:anl:.8 d.i.iJCl o^ied c^nd cl-^irried invention, 
r'arker oL al. do noL dii5c:lose irovtiral aiLspccts of Applicants 
d.i 5.!CloMicd and clairtKod invention in<:ludinq: 

'"a buffer dielectric layer on the high-K gate dielectric 
layer, the buffer dieleotrir: layer comprising dop«int3 selected 
from Ll'ie yroup coii.*ji'J L ixuj oi u mf-^Lai, Ci Mit.-^mic,:oiiduc Lor , and 
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U^^J.S.N. 10/8U9,y7/l 
ni l-.roqen; and, 

a qate electrode Iriyer on the bvitfer; dielectric layer." 

Parker c-:t ai . iw cioarly in£Si.iIiiciuiiL Lo make ouL a prima 
/ficic caisc of c?bviou£^nei.nj wilJi rcuipccL Lo Applicanls diycioyod 
drid claimed invention. 

Lixamintir nii55i.uK4er.stnnd:^ Appiicantis invcnLloii ix^ Lho claimed 
iiiaLcrial and ai-;st>rt:-: thnt Applicant;? has not poinLcd oul: how Lhc 
clainu.Ki maLcriaLii di?jLiny Lii.\.ih over Parker oL dl. 

Tho .'jLrucLure. ol Parker el: ai. {i.e., subsLraLc/bulL'or 
layer/hi qh-K di elect, ri.c layer/qcite electrode layer) presenlis the 
very problem that Applicants disclosed and claimed invention 
overcomes: ''A qate r^tructure with a reduceci Voltaqe threshold 

yhilL". To rciLcraLe^ Parker cL al- do noL show or iaujiye^ii: 
Appii<:ants j-?trnctnrc^ incl\]dinq (high-K dielectric layer/buffer 
layer/ gate electrode layer) . 

Appl i (":,=n*itr-J di?;ou.'=^s the proV)l«^m of the ;=:trnoture of Parker 
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U.S.S.N. 10/809, 97/1 

r)l , in Lhc prior art. at paragraphs 004 and 00b: 

"ThfM'vi fii-iv^-.^ been, howovcr, tli 1 1 i I r. I i>.'"; in (•<>i"niJ no hj.qh k qato 
d.L«=i!lectr j r;n fo /ichW-.iVf.: occe-pL able Uhroijtioid Vol.t.igo hf»l-ir;jv .in CMOS devicea. 
h'requentiy, rr? I /j I. i vn I y ldr;<)y ahil't In ±i:ith;jnd Voltnojo or equivaleiiL' 
1. hreahold Vo I t.-igf: o<-:<':u r.s wh^^n hiqli K dioicM^tricr. .'iiiro nr<ftd in d qale 
dlelect:x".i»7 ;-)trick i'Of bol. h NMOtJ iicid PMOS; devices. For c-x/jmp) v^., liafiiiuin oxide 
WJ:0;^) whori iir.ori in l iu^ g^if^ d.Leiycl:rit; tJtack exhi httfT n .sVi i n. of from 
<il)c.>ul ;!00 iuV in NM05; vJov i crirv nud .jboul. 700 inV in VMOVi d<vvic:on r:ornp.-i.rted Lo 
c cj n u t-: n I .i t.) r \ a 1 i^: 1 0.> q ,:i i ; <•.« 1 o I o c 1*. r i c: , 

T Vi a p r .'s «-T u h* y /! n I id<? « i r a bio i . n t o r t ,i c: i ."s I r? I : .** I c=5 r.i r k1 d .i I f li a i o n of t »i 1 n 
liiLo t:hc: high-K d i tri'l ^Ticl r i.c iv. bf-'iievod to contribnto l:o C 1 r.il.b>.uid dnd 
Uu;<eshold Vo.l t/jt^f? fihil'i:-:, i-;fcwyryl approa«hOi3, i'rom tro.itimj I he bci.se oxide 
l<»yc-:r, lo [JOi'A'. dopof-iitlon .i nno.,* l i rj<i of lli*^ hi<,ih"K dieicctrrlc pr.ior to molhod:^ 
of po I y.v: n j.oon electrode l.-jyor df:^p<:)r'i i i i on h,.i\/«:* \.yi:^*^.t\ proposed. Propor>od 
C:'<ppi:orn':h <•»:•; >.5o W\r ))ave mot: v/ith limited ntioorzns, Nu e.'-fhold VolLaqes atii.!. 
exlilbi ti I /i r ^^c^.v: di f Cy reiiccs (shittiT) comp.TrorJ to rtxprtoi:*;^<.i eleoLrical 
f .>e r J: o r mri n r o . A :i o r :.n j 1 l. , i b e i 1 1 1 e q r a t .i. on o t high- K g /j I : o t J I e 1 « <. : L r; .1. c <./ a I e s in 
O'^Jt.fc^ £:lriic:turor5 vjith nrrt-oipi. oblw «.1 wcaxical b«fhavior including ,ir:rapi.ob I e 
1 lirf^ishold Voltaqo br^hr;vior in low f>ow*-f CMoy devices remains problem lu bft 
ovoT'(':oiiie . " 

In cJddlLion, Farker et . nowhere recoonizeu Lhc problem 
that AppJ.icaiiLi; iiavc recoqniT-.ftd And solved by Lhcir diiiclosed 
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U.S.l"^ .N. 10/H()9, 9 //] 
cirid uiuiiucd iiivcriL if-Hi . 

Appiic.'iantifi iiave <xliio clearly poinLed out Lhe bciicilLo ol 
Lholr InvonUion i^eo e.g. paragraph 0030: 

Tbu;;, o qdl e .'jLr ucLuc*^ and fit^rsUuxi fof f<.>rffri ruj I. 'iuimc-* been 
prt-i.'^o.m. Htj I. o i fMpr f.yvM ,.in c-i t I. i" i < :<j I £>t» r To rm<:»nnt^ of n h i gh-K grj l:.r: d i.o 1 octr i r . 
For c::<,->niplo, l-ho kvutror Liyor formod on tho top portion ot th« h.igti-K gate 
d i o I 0: c:\. r i r; ;i c: r:o ir-d i n g t ■ a p r t o r rod c:in h od i i no n t n c com p I i r* h o r» vc r n I bo n c f i c i a 1 
t: I J n o l; i o n i n o 1. 1 j <i* i n g n v o :i d i :'i g P't: tnii 1 - U: vto I p inning ii t a h i gh - K g,i t c / g n t o 
elf:H..'.t:rodc in l:er j'aci.?, tor o:<ainp.U? c;ai.i;-,od by t.ho .forma L .ion of lnLfc}r£L-ice ineLdl- 
."^ i bond.y . 'I'lie bufi^ir/' layt-.vc i.y t:.:»bl y Uof-x^d w i i. h a df;(.},:U)l I yp^:? .{hiU levt-? ! 

to roduct'^ i.i VolLrigw L h r «r:i?j!ju] d (V,j,) :-;1m Cl COfiip/r r ed to l:ht*-i tdb:'-it-inc:r-i of I'Pie 
bn 1' f r I 0 yt'> r* . P r c: f o r^ib I y i I. bc! bu T I n r d i O J 001." r i c: I ."iyor dopr'^n t typo ond dopnnt 
J.OVOI rodnoon Voltogi-: rhrc.-iihoJd (V,,.) fihif"t I or,;-; th.-jo rjbout hrj I f of tho 
A'orbidcten ttnc-rciy b:ari.:iq;jp (L':g} at thr.- q;ito c?.Lect:r ode /doped buftor dicJ.octric 
i rd. t-trJItice. For vxamplo, in wn oxemplary implwmenLaLion, silicon 
(po I ys i ( i {'rorj) h<-j;i ci H.) jb i ddefi erihir<jy b^ndqap (K:,j) oT <iboLiL 1.1^ yV, wheie Uiy 
biittcr lcjyv-:r rt^duco.-i I, he-: Voll.:igo i h r<»:-iho 1 <'J .••>lvi fi To h'sr^.s l h<nj hr:il. f l:}iril- 
amount (o.g., 1%), ovon moro pro ror,:jbl y [cii'n-i rh.in oboot ono: qu*"krtor or t hot 

Since the c i L ud a.cl fails to show or suggest the structure 
of Applicants, tYt^. i r-;^-;ue of dnp.=5rit m^t.er i a 1 s , or buffer layer 
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m^tMvin] n , ufioxi in Applicants; structure is not: rcicvanl. Lo 
obvi oi35n6=fr-;s since ApplicaiilG .^Inu'-'ture is i\ol: di£j;cio.ocd or 
.suggested^ and any arqumcMiL oi routine opt inn nation is misplaced 

Since Kx*=Hminer Ivas f:aiicd Lo niake ont a primci f<icic-} ctMso oi 
obviou.t:no.':;M; with r(=?.spect to AppiicaiiLs independent claims, 
noillior lias; one been made out". wiLh xottpect to dependent claiinu. 

Examiner further arqu(:i»s LhaL Lhc inc.lus;ion of an 
i ntor (:ao i a 1. l.Tiyer in claims 2!!>, 26 cind 41 is obvious ^'because il 
corre;>pond3 to the buffer layci being below the high-K 
dielectric" (in Parker et al.). Applicants respectfully suqqost. 
F.xairu.oer is iqnorinq Appl. i c-anLi-: diiajiofiied and claimed structures 
oT the buf ter layer betv/een \:ho hi(jh~PC dielectric and the qatc 
clccLrodo; Lfio £>resence of an interfacial layer ia the absence 
of Applicants structure in the prior art doo3 nol help r,Xcirniner 
i:-; reproducinq Applicants <-iis(;loyod *:uid claimed structure. 

^M.''i na 1 1 y^ hh<? prior ari rcicrence (or references when 
cojiibi.nwd) most teach or suggest all the claim limitations. M'he 
teac:.hirH:^ or saggc:.i;Lior» Lo itk-^We the claimed combination and the 
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U.S. S.N. 1.0/809, 974 

reasonable cxpccLaL.ion of .success muijL bolh be found in the 
prior art, and iioL bcJ^jed on »^pplicanL'y disclosure." /.n re 
V^eck, 9A7 h\>ki 488r 20 USPQPxi U38 (L'ed, Cli. 1991). 

2. Claim 27 stands rejeicted under 35 USC 103(«) ar-s 
unpAtt^ntabio o\/cr Parker et al- nbove Laken with DimTnler et ai, 
(US 6/7i]7, ^40) . 

Applicant: Li roil orate the comment i> made above with respccL 
to Parker et al. 

Dimmler disclosctt a ferroelectric FET structure having a 
completely dlffercnL ;L?lructure and workincj by a different 
principal of ciperaLiun than either Diimuier et al . or ApplicanLy 
disclosed and claimed invention. For example, Dlmmler Gt al. 
diaclo.yc.'S in one embodimoriL a top buffer layer which is formed 
between the gat© electrode and a top ferroelectric region where 
Lho Lop ferroelectric region overlies a gale oxide layer which 
in Lum overliei? a bottom ferroelectric reyJ.on {see Ijigurc 6). 

Kven a»r>uming arguendo proper mulivation for coiiajininy the 
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terichingr> oi" Dimailcr .iind Prjrker et. ai., ijuch coinb.i.n^^ti.on does 
not pr<>di.u.:.o 7\pplic.jnL t:; d i :-;o1 ofsed and claimod iavonti.on , The 
fact, thrif. nimm.loor ol. ai. Loach a buffer layer having a high 
di.elect-.ri c conrvtrnit: , a^* Examiner al1f?qer^, does not liclp Excjmlner. 
ir\ mak'i ncj ont: a priunj lualc cd.'-.je of oV;vi.o\.i:-5nci3L; . 

Ki na 1 1 Y/ P-T'* ^ '^*''-'^* ^'^^ f erenre (or r^?f«i oiico.*j when 

r?ornhined) nn.i:^l: t. cac;ti or suggest all the claim limitations. 'Che 
Lcachincj or :=iuqqer^t.i on to make Lhc cl.t=)jined combination and tlic 
rca>.ioiuibJ e expecl:.c"it i on of j-^ucco^j^j muy^l both be found in Lho 
pi:\o\: art., and not bai'ic~?d on appi.i cant's di sclo:^uro . " In re 
Vi'iock, 947 20 UfJPQ2d 1438 (F'ed. Cir, 1991). 

3. Clriim 30 ;-=;t.:ind:i rejected under 35 USC: lOlM^O ay 

vinpatentaV:*! e over farkor ol a l . above, in viccw oi Tycng el. al . ^ 

m 

5, ^6^, 792) . ^ 



r.o Pi-^rker et al. 



App 1 i canl".r> reitcral o Ihe r:0)Tiiinent made above with respect 




us 



L'.;ven aiiiiLuiiiiitj .n rgu<rinda , a proper iiioL i. va I., i on for combining 
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U,f^ .S.N. 10/809, 974 

tlm Lc->achiiR]i^ oL Pcickor c-vl'. a^ , and Tstr?nc.j cL al,, Lhc lad that 
'i/r^c-Miq el. al, Icaclic.o rorralnq a bviffer laycir on u yaLc 
dielectric, l"orniinf.i a u.i.Lru(jeri .-*;oorce .layer on l.hc bailor layer, 
and then nnnealinq t:hy layotj-:: l:o drive nitrogen froiti the 
n.ltrocien source Irjyer to Iho iriLo/;IciC:e of the buffer Iriyer c.uk:1 
the q.rJte dielectric (:.=;ec Ab?jLract), does riot furthcor help 
fclxarniner in producing ApplicaiiL,*j disclosed and claimed 
ruct u re, thu.^i failing to make out a prima t\^cii=; case of 

H ' i n ally, t h e p r i r a r t r c 1" c r a c e ( o r r e f e r e n c en when 
combined) iulujL Loach ox suggest all the claim 1 imi -tat ions . The 

te^^chinq or .s\.iqqer-?t ion to xiiako the cldiTned combination and the 
reasonable expectation of .•.aUCcchs:^ itiu>-it both be found in the 
prior art^ c-ind not basod on applicant's disclosure." In re 
Vijeck, 9^17 l'\2d 488, 20 U3PQ2d 1438 (h'ed^ Cir. 1991). 

•1. (:.Jaim:5 'M-y6 ytand rejected under 7^5 USC: 10!^ (a) ivj 
unpatentable over Parkor ot a l. * above, in view of Niishikawa cL 
ai. (200/1/0096092) or nimrnler et al . and Kim ot ai. 727, 130) 
or Xiany ( fj, 7 34 , .':>27 ) . 

16 
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Applicants? rei r.€^r;rt".t:> thoj conimcnL^j iiiacto cjbovo wilh respect 
I.O Pcirker et , and D.immU"^?" et. al. 

Even Oi^siJtni.ny cguendOf .=i proper motivation for combininy 
Lhc Lcactiij)<j.v. oJ. P«.^rker et al . and Niz-^hikawa c-M: ai., Lhe lad: 
thill Ni^Jliikawa ol. Oil. 1. Otach: 

"AiLcr an undcx J.y.i.ru;j "Layer, made of a sinqlc5 cryistai metal 
matc?rial, ha,s biMMi iorincd on a .semiconductor layer, part or all 
of the under 1 yinq layer ii.; changed into a metal oxide layer by 
yupplyifKj oxyyon LhcreLo f.r:om above the underlying layer", (lico 
Ab,oL.roc:L); and dl: paragraph 0173 cited by Ji^xamirier: ^^In Lhc 
LUrucLnrc nhown .in FTG. '\2{a), a CeO. .sub. 2 layer M), which 1:3 a 
buffer layer made of a dielectric wxth a high dielectric 
constant, and a ferroelectric layer /() are 1'orTned on a clean and ^ 
.'jmooLh ^:;urIaco ol Lhc Si .sub:fjtrate 17."; (/) 

i 

Such Loach i.tui;^; t'J<'i '"^^'^t further help h'.xaminer in producing ^ 
AppTJoantrt d i .scl osed and claimed structure, Lhus liiilrng Lo make 

r" 

out a priwry f,^cU=; case of obviou:^ne.;5:5 . ITI 

o 
o 
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Kven ri5:5surni nq orgui-yndo, a proper inot i. 1. i on for coi-nbi ni.nq 
Ihe 1. eachi T'jq^j of Parker et a.l . rind Kim cL al . / Lhe S:acX that Kim 
o:L. a I , L".each that A12C)3, HfS.iU2 <:an bo cmpioyed in a Ocite 
iiiiiaiial iiiy (dioJ.ocl r :i c) layt=ir, cis Mxami ner s".illcge\*i, also docs 
nuL tur:l;her help P.x.^rninftr irk prodncinq AppiicariL di.^*fjio>Jod cind 
claimed ?j L rucl ure , thus f.^i 11 nq to mnk^^t out a prlmci lacla cafiiO 
<:i f ob V i o u ;5 1 1 c i-.^ . 



Even aL?yuitLiriy cirguendOf a proper motivation for couibininy 
Lho L eacl'i i. ruj-i ol' Parker trit .-il . iTind Xaing, iiho iacL thai. Xa.ing 
Lcachcf.; ''CMOS devices :i nol ndinq qate Tnatc-?riali3 auch ai.? hcilaium 
,'-jilicci loS/ aiutiiiaum ox.i.de cund their applicLilion in MOS dOiviccMJ 
iiiciudijiq NMOS .-md PM05:; devices, <"3r? Kxaminor aiioycL?^ aiao does 
not further help KK^miner in prod\3c:ing Applicants disclosed and 

CD 

clairried structure, th\Ks fai..l:i nq to make ouL a prima facie case HI 

H 

of obviOuSiio^j?; . 

I 

'^hMnally, l:.he prior art rcvf c-.uvoMice (or rcLcrences when ^> 
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combined) inuyL Lo^:iOh or suggest: all the claim limitations. The ^ 

te^^chinq or :^uqqostion l:o make Lhe oiairned combination and thft O 

■D 
-< 

1 0 



PAI£iai19'RCVDAT12f2M4:12>t2PM[EastemStandiirdriine]'SVR:US^^^ 



12-20-' 05 17:30 FROM-TUNG & ASSOCIATES 12485404035 



T-180 P19/19 U-014 



U.S.:^ .N. ].()/B09, 97^ 



rwfirionablc^ c>xpo?.cl:aLion oL i<u(.:i:-Q.titi lULit^L buLh bo tound in the 
prior art ^ and not bi.\*M>d on appilcaiiL ' i.5 di>jciai;ure . " In re 
V,:ieck, 9^17 h\ 2d ^"I8B, 20 (.rjPQPxJ Ui:iH (L''c?d. Cir, 1991), 



Baifiod on 1;.he forr-eqoi nq, Applioant.s respecvt: fully rc-jquciiL 
recon.sloierat.i on of Appl i r.\Tirits claimr-^ r-ind submit thai, the Claixniji 
are in condtlion for a,l 1 owanctn, Siirh ff3vort:*hle action by l:iio 
Exdiiiiucx' aL cn» cdrly ddto iMi rospectf vill y solicited. 

TtJ Lhe o^vetit. that tVie present invRnt.ion as claimed iis noL in 
cc^ndll.i.on i':ox: allowance for any re*-i:^on, the l:,xaminBr in 
rCi:'.poc:LIully invited lo Ci:jll the Applicants* repre.sentativB al hiis 
BJoomiioLd Hi 'J]:-;, Michigan ol:fice .^^t {2^il) Ij/lO-^O^O i^uch LhaL 
Doce.s.'i^d.r.y a<.:tion may be t.-iken to pl^acei the application in a 
rond i t i on for 1 1 owrnncft . CD 

m 

H«g. Wo. 31,311 rn 
Teiephorift: {'/AQ) q 
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